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Abstract
A measurement is presented of differential cross sections for t-channel single top quark and antiquark production in
proton–proton collisions at a centre-of-mass energy of 13Te by the CMS experiment at the LHC. From a data set
corresponding to an integrated luminosity of 35.9fb-1, events containing one muon or electron and two or three jets
are analysed. The cross section is measured as a function of the top quark transverse momentum (p ), rapidity, and
polarisation angle, the charged lepton p  and rapidity, and the p  of the W boson from the top quark decay. In
addition, the charge ratio is measured differentially as a function of the top quark, charged lepton, and W boson
kinematic observables. The results are found to be in agreement with standard model predictions using various next-
to-leading-order event generators and sets of parton distribution functions. Additionally, the spin asymmetry,
sensitive to the top quark polarisation, is determined from the differential distribution of the polarisation angle at
parton level to be 0.440 ± 0.070 , in agreement with the standard model prediction. © 2020, CERN for the benefit of
the CMS collaboration.








◅ Back to results
 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...
View at Publisher
Open AccessEuropean Physical Journal C
Volume 80, Issue 5, 1 May 2020, Article number 370
Sirunyan, A.M.a Tumasyan, A.a Adam, W.b Ambrogi, F.b Bergauer, T.b Brandstetter, J.b Dragicevic, M.b
Erö, J.b Del Valle, A.E.b Flechl, M.b Frühwirth, R.b Jeitler, M.b Krammer, N.b Krätschmer, I.b Liko, D.b
Madlener, T.b Mikulec, I.b Rad, N.b Schieck, J.b Schöfbeck, R.b Spanring, M.b Spitzbart, D.b
b b b d




  View additional affiliations








Social Media and Citations
beyond Scopus.
Metrics 




Cited by 4 documents
,  ,
(2021) Journal of High Energy
Physics
, 
(2020) Physics Letters, Section B:
Nuclear, Elementary Particle and
High-Energy Physics
,  ,
(2020) Physics Letters, Section B:
Nuclear, Elementary Particle and
High-Energy Physics
Inform me when this document
is cited in Scopus:




the t-channel at NNLO
 Campbell, J. Neumann, T.
Sullivan, Z.
Modeling of t-channel single
top-quark production at the LHC
 Gao, J. Berger, E.L.
Measurement of CKM matrix
elements in single top quark t-
channel production in proton-
proton collisions at s=13 TeV
 Sirunyan, A.M. Tumasyan, A.
Adam, W.
View all 4 citing documents
Set citation alert ▻
Brought to you by  INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA
 
 Search Sources Lists  ↗SciVal
Create account Sign in
Funding sponsor Funding number Acronym
National Science Foundation NSF
U.S. Department of Energy USDOE
Welch Foundation C-1845
Hispanics in Philanthropy HIP
CS Fund CSF
Maryland Ornithological Society MOS
Alexander von Humboldt-Stiftung 
Departamento Administrativo de Ciencia,
Tecnología e Innovación (COLCIENCIAS)
California Earthquake Authority CEA
Qatar National Research Fund QNRF
Secretaría de Educación Pública SEP
Türkiye Atom Enerjisi Kurumu TAEK
Weston Havens Foundation
Louisiana Academy of Sciences LAS




College of Arts and Sciences, University of
Nebraska-Lincoln
CAS
Ministarstvo znanosti i obrazovanja 3.2989.2017
Norwegian Sequencing Centre NSC
Institute for the Promotion of Teaching
Science and Technology
IPST
Mountain Equipment Co-operative MEC
Science and Technology Facilities Council STFC










(2020) Physics Letters, Section B:
Nuclear, Elementary Particle and
High-Energy Physics
,  ,
(2017) Physics Letters, Section B:
Nuclear, Elementary Particle and
High-Energy Physics
,  ,
(2019) European Physical Journal
C
  
Find more related documents in
Scopus based on:
Measurement of the single top
quark and antiquark production
cross sections in the t channel
and their ratio in proton-proton
collisions at s=13TeV
 Sirunyan, A.M. Tumasyan, A.
Adam, W.
Cross section measurement of t-
channel single top quark
production in pp collisions at
s=13TeV
 Sirunyan, A.M. Tumasyan, A.
Adam, W.
Study of the underlying event in
top quark pair production in p p
collisions at 13 Te
 Sirunyan, A.M. Tumasyan, A.
Adam, W.
View all related documents based
on references
 ▻Authors
Funding sponsor Funding number Acronym
European Commission EC
European Research Council ERC
Ministry of Education - Singapore MOE
Department of Atomic Energy, Government
of India
पऊिव
Science Foundation Ireland SFI
Helmholtz-Gemeinschaft HGF
Deutsche Forschungsgemeinschaft DFG
Fundação de Amparo à Pesquisa do Estado
de São Paulo 
FAPESP
National Natural Science Foundation of
China
NSFC
Research Promotion Foundation ΙδΕΚ
Ministerstvo Školství, Mládeže a
Tělovýchovy
MŠMT
Fundacja na rzecz Nauki Polskiej FNP
Fundação para a Ciência e a Tecnologia FCT
Russian Foundation for Basic Research РФФИ
Coordenação de Aperfeiçoamento de
Pessoal de Nível Superior
CAPES
Academy of Finland
Bundesministerium für Bildung und
Forschung
BMBF
Austrian Science Fund FWF
Fonds De La Recherche Scientifique - FNRS FNRS
Belgian Federal Science Policy Office BELSPO
Chulalongkorn University CU








Funding sponsor Funding number Acronym
Agentschap voor Innovatie door
Wetenschap en Technologie
IWT
Fonds pour la Formation à la Recherche
dans l’Industrie et dans l’Agriculture
FRIA
Consejo Nacional de Ciencia y Tecnología CONAC
YT
General Secretariat for Research and
Technology
GSRT
Conselho Nacional de Desenvolvimento
Científico e Tecnológico
CNPq
Ministry of Science, ICT and Future
Planning
MSIP
Ministry of Science and Technology MOST
National Research Foundation of Korea NRF
Joint Institute for Nuclear Research JINR
Magyar Tudományos Akadémia MTA
Instituto Nazionale di Fisica Nucleare INFN
A.G. Leventis Foundation




Fundação de Amparo à Pesquisa do Estado
do Rio Grande do Sul
FAPERG
S





Fundação Carlos Chagas Filho de Amparo à
Pesquisa do Estado do Rio de Janeiro
FAPERJ
Ministry for Business Innovation and
Employment
MBIE
National Academy of Sciences of Ukraine NASU
Ministry of Education and Science MES
Institute for Research in Fundamental
Sciences
IPM
Funding sponsor Funding number Acronym
Benemérita Universidad Autónoma de
Puebla
BUAP
Secretaría de Estado de Investigación,
Desarrollo e Innovación
SEIDI




European Regional Development Fund FEDER




Centro de Investigación y de Estudios




Pakistan Atomic Energy Commission PAEC
State Fund for Fundamental Research of
Ukraine
SFFR
Department of Science and Technology,
Government of West Bengal
DST
Ministry of Science,Technology and
Research
MoSTR




Wissenschaft, Forschung und Technologie
BMBWF









We congratulate our colleagues in the CERN accelerator departments for the excellent performance of the LHC and
thank the technical and administrative staffs at CERN and at other CMS institutes for their contributions to the
success of the CMS effort. In addition, we gratefully acknowledge the computing centres and personnel of the
Worldwide LHC Computing Grid for delivering so effectively the computing infrastructure essential to our analyses.
Finally, we acknowledge the enduring support for the construction and operation of the LHC and the CMS detector
provided by the following funding agencies: BMBWF and FWF (Austria); FNRS and FWO (Belgium); CNPq, CAPES,
FAPERJ, FAPERGS, and FAPESP (Brazil); MES (Bulgaria); CERN; CAS, MoST, and NSFC (China); COLCIENCIAS
(Colombia); MSES and CSF (Croatia); RPF (Cyprus); SENESCYT (Ecuador); MoER, ERC IUT, PUT and ERDF (Estonia);





Individuals have received support from the Marie-Curie programme and the European Research Council and Horizon
2020 Grant, contract Nos. 675440, 752730, and 765710 (European Union); the Leventis Foundation; the A.P. Sloan
Foundation; the Alexander von Humboldt Foundation; the Belgian Federal Science Policy Office; the Fonds pour la
Formation à la Recherche dans l’Industrie et dans l’Agriculture (FRIA-Belgium); the Agentschap voor Innovatie door
Wetenschap en Technologie (IWT-Belgium); the F.R.S.-FNRS and FWO (Belgium) under the “Excellence of Science—
EOS”—be.h project n. 30820817; the Beijing Municipal Science & Technology Commission, No. Z181100004218003;
the Ministry of Education, Youth and Sports (MEYS) of the Czech Republic; the Lendület (“Momentum”) Programme
and the János Bolyai Research Scholarship of the Hungarian Academy of Sciences, the New National Excellence
Program ÚNKP, the NKFIA research grants 123842, 123959, 124845, 124850, 125105, 128713, 128786, and 129058
(Hunga...
Abazov, V.M., Abbott, B., Abolins, M., Acharya, B.S., Adams, M., Adams, T., Aguilo, E., (...), Zverev, E.G. 
 (Open Access)
(2009) Physical Review Letters, 103 (9), art. no. 092001.  . 
 
doi: 10.1103/PhysRevLett.103.092001 
First observation of electroweak single top quark production 
(2009) Phys. Rev. Lett., 103. 
 
 
Aad, G., Abbott, B., Abdallah, J., Abdel Khalek, S., Abdinov, O., Aben, R., Abi, B., (...), Zwalinski, L. 
 (Open Access)




Measurement of the single top quark t -channel cross section in pp collisions at √s = 7 TeV 




Aaboud, M., Aad, G., Abbott, B., Abdallah, J., Abdinov, O., Abeloos, B., AbouZeid, O.S., (...), Zwalinski, L. 
(Open Access)










 ▻View in search results format
     All Export  Print  E-mail  Save to PDF Create bibliography
1








Comprehensive measurements of t-channel single top-quark production cross









Fiducial, total and differential cross-section measurements of t-channel single top-
quark production in pp collisions at 8 TeV using data collected by the ATLAS detector
Cited 43 times
http://link.springer-ny.com/link/service/journals/10052/index.htm
View at Publisher
